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FOOD DISPENSING APPARATUS 

This invention relates to food dispensing apparatus, for example, apparatus for blending and 
dispensing food from a container. The invention has particular application to milkshakes 
but can be used with other food products, particularly those which need to be heated. 

In earlier patent specifications PCT/GB98/03193, GB 9025475.8 and GB 9904347.3 there 
are described food blending apparatus and a method of blending food within a container. 
Aspects of the method and apparatus described are common to the present application which 
seeks to provide an improved, modified apparatus by which the product is to be prepared for 
consumption. 

10 According to the invention there is provided food dispensing apparatus for dispensing food 
product from a container in which the food is at a low temperature below a dispensing 
temperature, which apparatus comprises a compartment for the food container, operating 
means for acting on the food in the container, heating means for heating the product in the 
container whilst the container is in the compartment before operation of said operating 
15 means, and loading and unloading means for locating the container in and out of the 
compartment. 

Preferably the heating means includes microwave radiation heating means arranged to direct 
such radiation at the food within the container. 

Preferably the operating means comprises blending means for blending the food product in 
the container after operation of the heating means to bring the product temperature up to a 
suitable predetermined temperature for operation of said blending means. 

The blending means may be arranged to blend the food product whilst it remains in said 
compartment after the heating operation. The blending means may include a drive motor 
releasably, drivingly engageable with a blending element located in the container. 
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The apparatus may include a mounting for the container movably arranged to be locatable 
in said compartment for heating and blending, said movement being a movement of the 
container in and out of the compartment for location and removal of the container from the 
mounting. 

5 Preferably the mounting includes a horizontally movable platform drivably movable between 
a position outside the compartment and a position in said compartment. 

A temperature sensor may be provided to detect the temperature of the food product at entry 
into the compartment and, optionally, during the heating of the food in the container. This 
enables the heating phase to be timed to ensure that the desired amount of heat is given to the 
10 food product according to the predetermined desired temperature of the product for the 
blending operation and having regard to the initial temperature of the food product. 

The mounting may include an upstanding mounting member which is located in a 
corresponding opening in the container extending upwards from the base of the container. 

The mounting may also include a seating arranged to extend around the container and 
1 5 support the external surfaces of the container. 

The heating means may include microwave radiation means directed to the container and its 
contents in a defined region of the compartment in which they are located. 

Alternatively the heating means may comprise a heated mounting for the container. 

Generally the apparatus will comprise a housing in which is defined said compartment and 
20 the compartment defines a shield for the microwave heating. 

According to another aspect the invention provides a method of dispensing food in which a 
container of cold product is heated up to a predetermined temperature within food dispensing 
apparatus by microwave heating means, the warmed food product is subjected to a blending 
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operation whereby the food product is blended, and the container with blended food product 
is removed from the compartment for consumption. 



Conveniently the food is cold product stored at low temperatures in which the product is 
frozen, and is located in the compartment for subsequent heating and blending operations. 
5 Before the food product is heated the temperature of the product is detected and the heating 
operation is performed for a duration dependent on the initial food temperature. 

Further features of the invention will appear from the following description of an 
embodiment of the invention given by way of example only and with reference to the 
drawings, in which: 

10 Fig. 1 is a vertical section through a food container assembly, 

Fig. 2 is a vertical section through apparatus for heating and blending the food in the 
container of Fig. 1 , in one position, and 

Fig 3. is a view corresponding to Fig. 2 in another position. 

Referring to the drawings there is shown a container assembly 1 for use in blending apparatus 
15 which container comprises a body portion 3 consisting of a plastics vessel in the shape of 
a beaker having a base 3 A, upwardly diverging, circular cross-section side walls 3B and an 
upper edge 3C of the container. The container is nestable with other containers, when empty, 
by location of the base through the upper opening of another container. 

In its base 3 A the container is formed with a peripheral downwardly projecting portion 3D 
20 and centrally of the base 3 A is formed a hollow, upwardly- extending location member 3E. 
The member 3E is closed at its upper end and is of truncated cone shape having an opening 
3F at its lower end accessible from the outside of the container. The opening 3F has a 
rectangular shape for location of the container on a support, to be described, but may be of 
any other suitable shape. An annular recess 3G extends around the member 3E and opens 
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into the internal volume of the container. The member 3E may not be hollow, in some 
applications and may be formed of foamed plastics. 

The container body or vessel 3 is provided with a closure member 2 constituting a lid 
arranged to fit over the upper end of the body 3 over the upper edge 3C and to close the 
5 opening at the top of the body after filling with product. The lid 2 is generally circular 
having an outer portion 2A which fits over the upper edge 3C of the body to be sealingly 
engaged over the opening. This may be by a clip arrangement, by heat sealing, or by any 
other suitable means for securing the lid 2 on the body 3. 

At the centre of the lid 2 is formed an opening 5 through which drive means, to be described, 
0 extends during a blending operation. After the container has been filled and during transport 
prior to a blending operation the opening is sealed with a removable seal 5A usually 
adhesively attached to the lid 2 and having a tab 5B by which it is peeled off A bung 5C 
may be located in the opening 5 after the sealing member 5 A has been removed and after a 
blending operation. 

5 The assembly also includes a blending element 7 which is arranged for location in the 
container over the location member 3E and for rotation relative to the container and location 
member. The blending element 7 comprises a hollow, circular section body 8 open at its 
lower end 9 and being of generally fioistro-conical shape arranged to fit over the 
correspondingly shaped locafion member 3E. Impeller blades 12 are located in pairs axially 
spaced along the element 7 and extend outwardly from the central axis in the radial direction. 
The blades 12 in each pair extend fi-om opposite sides of the element 7 and are angled to the 
horizontal to impart a blending action on the contents of the container. The blending element 
7 is provided with longitudinal slots 1 1 at opposite sides extending part way along the length 
of the element fi-om its lower end, which slots 1 1 are to accommodate the blades 12 when the 
element 7 is nested with other elements. 

At the upper end of the element 7 there is provided an opening 13 the inner sides of which 
are shaped to receive, in driving engagement therewith, drive means (Figs 2 and 3) for 
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driving the blending element 7 during a blending operation. 



In other respects the container assembly may be as described in application GB 9904347.3. 

Referring now particularly to Figs 2 and 3 there is shown apparatus by which the food 
product within the container is heated and blended prior to consumption. It will be 
5 appreciated that the container 3 is charged with food product with the lid or closure 2 not 
present, and with the blending element 7 in position in the container so that the food product 
substantially fills or partially fills the container body. The lid 2 is then located on the 
container 3 to seal product within the container. 

For the purposes of the present invention the filled container is then frozen to a storage 
10 temperature at which the food product will be preserved for substantial periods. Such 
temperature may be of the order of -20°C and is a temperature at which the food product 
cannot be readily blended. In order to bring the food product to a blending temperature prior 
to a blending operation the food product may be tempered in a tempering cabinet, to a 
blending temperature which may be of the order of -4°. In the present case however the 
15 apparatus of Figs 2 and 3 is intended to enable the food product to reach a blending 
temperature quickly and without the use of a tempering cabinet. 

The heating and blending apparatus of Figs 2 and 3 includes a main housing 50 defining 
within it a compartment 51 in which the heating and blending operation takes place. A 
holder 52 is provided in which the container 1 is locatable, the holder 52 defining an interior 
20 space and the container seats in the space with its side walls in contact with the walls of the 
holder. If required the holder 52 includes a central upwardly directed portion shaped to 
locate into the hollow location member 3E to secure the container. 

The holder 52 is movable in a horizontal direction between the positions shown in Fig 2, 
from which the container can be loaded into and out of the holder 52, and an operating 
25 position shown in Fig 3 in which the holder 52 and container 1 are within the compartment 
5 1 . Movement between these positions is achieved by drive means 53 which is conveniently 
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a piston and cylinder arrangement of which a cyhnder 54 is fixed within the housing 50 and 
a piston rod 55 extends out of the piston 54 for movement relative to the cylinder. 

The compartment 5 1 defines a region in which microwave radiation can be directed to the 
food product within the container 1 whereby to heat the food product from the low, frozen 
5 temperature to a higher, blending temperature. The microwave radiation is arranged to heat 
up the food product by known means but using focused radiation whereby it is the volume 
occupied by the food product which receives the radiation in a directed way. The holder 52 
is preferably provided with temperature detection means (not shown) whereby when the 
container is placed in the holder 52 the temperature of the food product is detected. This may 

10 be by temperature detecting means located outside of the compartment 5 1 or by temperature 
detection means within the compartment, for example infra-red temperature detection means. 
The temperature detected may vaiy and hence the duration of heating may need to be varied 
according to the temperature of product in the container compared with the temperature to 
which the product is to be brought for a blending operation. The duration of heating is 

1 5 calculated so that the heating means operates for the predetermined time which may be of the 
order of 5-10 seconds, depending also on the power of the microwave heating means. 
Usually the blending temperature of the food product will be of the order of -3°C to -4°C 
compared with an initial temperature of about -20 °C. 

It will be appreciated that the compartment 51, when closed, provides shield means for the 
20 microwave radiation and there is provided a door 56 which is lowered into position to close 
the compartment 51 when the holder 52 is located within the compartment. 

Upon completion of the heating of the food within the container the product within the 
container may be blended. Blending is by operation of a drive motor 60 located above the 
compartment 51 and having a drive shaft 61 extending downwardly towards the 
25 compartment 51. To couple the drive shaft 61 to the blending element 7, the shaft 61 is 
moved downwardly into engagement into the opening 13 so as to be in driving engagement 
with the element 7. Movement of the shaft 61 relative to the motor 60 is achieved by 
providing a spHned connection 63, the connection moving up and down on an output spline 
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of the blender motor shaft by means of a U-shaped arm 64 activated up and down by a Hnear 
drive 65. 



After engagement of the shaft 61 with the blending element 7and completion of a blending 
operation the shaft 61 is withdrawn upwards to resume its initial position. The door 56 is 
moved to an open position and the container with its associated holder 52 is ejected from the 
compartment 5 1 to the position shown in Fig 2. The container with its blended food product 
can now be lifted out of the holder 52 and is ready for consumption. 

It will be appreciated that the components of the container and holder which enter the 
compartment 5 1 need to be manufactured from material which do not affect the microwave 
environment. 

Usually the tab 5 A will be removed from the container before it is introduced into the heating 
and blending position but, to avoid the need for removal of such tab, the closure for the 
opening may be arranged so that the drive shaft can break through the seal to enter the 
opening 13. 

The holder 52 can be used to assist in directing the microwave energy inside the holder and 
the microwave transmission can be either from within the holder, outside the holder or from 
both inside and outside the holder 52, 

The housing 50 can accommodate more than one compartment 51, for example 2-4 
compartments. Ahematively a common compartment for multiple containers can be 
employed. 

As a ftirther alternative, instead of using microwave radiation for heating the food product 
within the container the holder 52 and any upwardly directly mandrel within the holder 52 
can be made of heated metal, for example aluminium, thereby providing a heat sink by which 
the food product may be heated once it is placed in the holder 52. Although the heating may 
not be sufficient to raise the temperature of all the product within the container it may be 
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enough to enable the blending operation to be performed. 

Flavour additives and aeration of the food product may be achieved by having means such 
as inlet tubes (not shown) to introduce such components into the container associated with 
the up and down movement of the shaft 61. 



